Comparison of myocardial temperatures with multidose cardioplegia versus single-dose cardioplegia and myocardial surface cooling during coronary artery bypass grafting.
Myocardial hypothermia with multidose cardioplegia has not been compared with single-dose cardioplegia and myocardial surface cooling with a cooling jacket in patients having coronary artery bypass grafting. In this study, 20 patients with three-vessel disease undergoing coronary bypass at 28 degrees C with bicaval cannulation, caval tapes, and pulmonary artery venting (4.9 +/- 0.7 grafts per patient) were prospectively randomized equally into group I (multidose cardioplegia) and group II (single-dose cardioplegia with a cooling jacket). The initial dose of cardioplegic solution was 1000 ml. Group I then received 500 ml of cardioplegic solution every 20 minutes, delivered into the aortic root and available grafts. In group II, after the cardioplegic solution had been administered, a cooling jacket covering the right and left ventricles was applied. In both groups temperatures were recorded every 30 seconds at five ventricular sites: (1) right ventricular epicardium; (2) right ventricular myocardium or cavity, 7 mm; (3) left ventricular epicardium; (4) left ventricular myocardium or cavity, 15 mm; and (5) septum, 20 mm. Group mean temperatures at each site at various times were compared within each group and between the two groups by analysis of variance. Aortic crossclamp time was 60.3 +/- 12.1 minutes in group I and 52.8 +/- 7.3 minutes in group II (p = 0.12); cardiopulmonary bypass time was 103.7 +/- 11.1 minutes in group I versus 87.7 +/- 12.7 minutes in group II (p less than 0.01). One minute after the cardioplegic solution was initially given, temperatures between groups at each site were not statistically different, but left ventricular epicardial temperatures within both groups were significantly higher than in the other four sites. Nineteen minutes after administration of the cardioplegic solution, temperatures in group I at all sites were higher than in group II. Similarly, throughout the entire period of aortic crossclamping, mean temperatures (except left ventricular myocardial site), maximum temperatures, and percentage of time all temperatures were 15 degrees C or higher were greater in group I than in group II. The following conclusions can be reached: 1. Initial myocardial cooling with 1000 ml of cardioplegic solution is not significantly limited by coronary artery disease but is suboptimal (16 degrees or 17 degrees C) in the inferior left ventricular epicardium because of continual warming from the aorta and subdiaphragmatic viscera. 2. Without myocardial surface cooling, excessive external myocardial rewarming to 18 degrees to 22 degrees C occurs within 20 minutes at all sites after delivery of the cardioplegic solution.(ABSTRACT TRUNCATED AT 400 WORDS)